Ovarian endocrine status modulates the anxiolytic potency of diazepam and the efficacy of gamma-aminobutyric acid-benzodiazepine receptor-mediated chloride ion transport.
The effect of ovarian steroid hormones on the behavioral and neurochemical sensitivity of the gamma-aminobutyric acid (GABA)-benzodiazepine (BZD) receptor chloride ion channel complex was studied. Locomotor activity and behavior in the elevated plus maze were examined in female rats of various ovarian states as was the efficacy and potency of GABA-stimulated chloride uptake in cortical synaptoneurosomes from proestrous and ovariectomized rats. A significant increase in the exploration of the open arms of the plus maze was observed in lactating females, in relation to diestrous, proestrous, ovariectomized, and pregnant females. The anxiolytic effect of diazepam (DZ) was decreased in ovariectomized females, in relation to proestrus females. Although 1.0 mg/kg DZ in proestrous females resulted in significant anxiolytic activity, this dose was ineffective in ovariectomized females but was reinstated by injection of estradiol benzoate and progesterone. A reduced efficacy of GABA-stimulated chloride ion transport in cortical synaptoneurosomes from ovariectomized females, in relation to that from proestrous females, was observed. Furthermore, the facilitative effect of DZ on the potency of GABA-stimulated chloride ion influx that was observed in cortical synaptoneurosomes from proestrous females was absent in synaptoneurosomes from ovariectomized females. These results are discussed in terms of the effect of ovarian steroids and reduced metabolites on GABA-BZD receptor-mediated functions.